Nutrition plays a very important role in every physical fitness program. Despite many advances in nutritional knowledge and dietary practices, sports nutrition-associated issues are still a challenge.
I N T R O D U C T I O N
Nutrition is an important component of any physical fitness program. The main dietary goal for physically active individuals is to obtain adequate nutrition to optimize health and sport performance. According to the American College of Sports Medicine, American Dietetic Association, and Dietitians of Canada, physical activity, athletic performance and recovery from exercise are enhanced by optimal nutrition (1) . Nutrition interacts not only with growth and development of young athletes, but also with recovery, performance, avoiding injury and problems that may arise as a result of nutritional deficiencies (2, 3) . For young people practicing sports, proper nutrition is also important to promote healthy dietary practices in the long term (4) .
However, physically active individuals might encounter numerous barriers regarding healthy eating, including deficits in nutrition knowledge, vegetarian or restricted dietary intake, or participation in excessive exercise (5) . Also, a growing interest in supplementation of the diet has been observed in many countries (6, 7) . Young people practicing sports should be better educated on dietary supplement intake in order to make its use safe, controlled and rational.
There have been few studies assessing nutrition knowledge, attitudes and behavior of students practicing sports (8) .
A I M
The purpose of this study was to evaluate and compare nutritional knowledge and behavior among students practicing sports in two different European countries.
M A T E R I A L S A N D M E T H O D S
Students practicing sports, aged 18 years and older, enrolled at the Faculty of Medicine in Turin, Italy, and in the Faculty of Medicine in Niš, Serbia, were invited to participate in the study voluntarily. The survey was conducted from February 2012 to April 2013 and it involved 152 randomly selected students practicing sport.
Participants completed a self-administered, originally constructed questionnaire developed by researchers according to similar studies (9, 10) . A cover letter was included and the aims of the study were clearly stated on the introductory page, which also carried a statement ensuring anonymity. The authors followed the Declaration of Helsinki World Medical Association.
The questionnaire consisted of two parts. The first part comprised questions about individual demographic information (age, ethnicity, sex, and sport) and eating habits ("Do you follow a specific diet?"). Students were also asked: "Has anyone ever suggested changing the eating habits?" and "Who do you feel most comfortable discussing your nutritional needs with?" The participants were instructed to rank their top choices regarding nutrition-related information. The second part of nutrition knowledge questionnaire comprised a true/false test with 30 items to assess their nutritional knowledge. The questions were categorized into four domains of nutrition: micronutrients, macronutrients, weight management and performance. The overall score of 75% or more indicated adequate nutritional knowledge.
Anthropometric measurements were performed with subjects in light clothing and barefooted, under standard procedure (11) . Weight (kg) and height (m) were taken and body mass index (kg/m 2 ) was calculated.
Statistical analysis was performed with the use of Microsoft Excel (Microsoft Office, 2003) . Descriptive statistics such as the means, standard deviation and frequencies were calculated. The association between the study variables was assessed by Chi-square (χ2) analysis, and Student's t-test was performed for the comparison of means between continuous variables. Significance was accepted at p<0.05.
R E S U L T S
A total of 84 questionnaires was completed by participants who practiced various sports disciplines within team sports (Table 1) .
This corresponded to a response rate of 42.5% (84 out of 152 subjects). The respondents' mean age was 21.9±3.9 years (range 18-30 years), and 49% were Italians. There were 60 males and 24 females among the examinees.
The mean body mass index (BMI) of the athletes was 23.6±2.9 kg/m 2 . Among the students, 16 (19%) were classified as overweight and there were no underweight subjects (BMI<18 kg/m 2 ). The results showed that only 3.57% of the examinees followed specific diet. The majority of the examinees (70%) gave negative answer to the question "Has anyone ever suggested changing of your eating habits?" with similar distribution among Italian and Serbian examinees. Table 2 shows the sources from which the students obtained nutrition-related information. Twenty-six percent of the Italian students obtained nutrition information from parents and twenty-one percent of them from trainers. The main sources of nutrition information among Serbian participants were internet (29%) and school (24%).
Questions about the personal eating habits revealed that more than half of Italian participants (54%) ate out at least "1-2 meals per week". At the same time, there were only 30% of the Serbian students who ate out at least "1-2 meals per week". About 30% of all examinees ate out "more than four times a week". Figure 1 presents the results related to frequency of meals consumed by participants per day. The average number of meals was four per day. There were 98% Italian students who had their dinner every day and 85% of them who had their breakfast every day. At the same time, 88% of the Serbian students had those meals every day. Regarding snacks, Italian students practicing sports consumed snacks more frequently than Serbian students.
The majority of participants (77% of both groups) did not use dietary supplements.
A large number of participants (Italians-66%, Serbians-81%) agreed about assigning importance to the figure of the trainer as a relevant person for obtaining nutrition-related information.
Finally, the levels of satisfaction with dietary practice were variable among students and higher in the Italian group (80%) than in the Serbian (56%). Also, the Italian males were more satisfied with their eating habits (90%) than females (50%). The difference between the levels of satisfaction with dietary practice, according to gender (52% male, 64% female), was not significant among the Serbian students.
The Italian students practicing sports had a better mean nutrition knowledge score (20 out of 30 questions or 66.7%) than the Serbian students (63%), but the difference was not significant (p<0.05). Therefore, the students had good knowledge of nutrition. The majority of subjects had high level of knowledge about macronutrients. The basic nutritional knowledge concerning the dietary sources and roles of micronutrients was high for all participants. This section had the highest average scores and students were the most confident while giving answers related to this field. There was a significant difference in the knowledge concerning supplements among the two groups of participants (Table 3).
The Italian students were better informed concerning dietary fibers consumption and risk related to alcoholic drinks than the Serbian students, but the Serbian students had better knowledge about the recommended daily portion of vegetables (Table 4) .
There was a statistically significant difference between the groups concerning the influence of balanced diet on athletic performance. Among the selected Serbian athletes, only 14% of them answered correctly about these issues, while 51% of Italian students gave correct answers (Table 5) . Trabucco G. Nutritional knowledge and behavior among students practicing sports Figure 1 . Meals consumed daily
D I S C U S S I O N
This study shows that the nutritional knowledge among university athletes in Turin was good and similar to their peers in Serbia. Possible reasons for good scores could include curriculum competency for nutrition at the faculties of medicine and students' understanding of the importance of following healthy eating among physically active people.
Students included in the study practiced a wide range of sports, which eliminated any assumptions that responses from students were sport-related (e.g., sports that rely on high-intensity training, such as football or aesthetic sports, such as gymnastics or dance).
Students used different sources for obtaining nutrition information. In Serbia, the country in transition, the economic and financial crisis compromise the health care system, as well as the science of nutrition, and examinees specify that their dominant source of information were internet and school. Trainers and registered dietitians are the primary sources for obtaining nutritionrelated information in many developed countries. In the present study, the nutrition information among Italian students comes from their parents and trainers, which is similar to the findings of other researches (5, 7) .
The majority of participants ate out from 1-2 times a week, and some of them more than four times a week. These numbers are surprising considering the prevalence of fast food consumption in today's world.
In both groups, participants used to skip more than one meal, which is one of the reasons for low energy intake. Thus, students practicing sports should be advised against skipping meals and encouraged to consume healthy snacks. An athlete cannot sustain optimal performance with a low energy intake. According to Valliant et al., the most common reason for skipping meals is the lack of time (12) . Many athletes face barriers that preclude them from maintaining a steady diet schedule. These barriers include class schedules, work, practice, studying, and having time for family and friends. Future studies should address these barriers and propose solutions to accommodate students and their busy schedules.
The questionnaires helped us realize that the level of the nutritional knowledge is not homogeneous in our interviewees. The evolution of new knowledge about sports nutrition usually starts with a basic concept that must be further refined; to move from individual nutrients to food, from 'one size fits all' to the individual needs and practices of different athletes, and from single issues to an integrated picture of sports nutrition. The transition from theory to practice usually requires an educational program.
Therefore, of absolute importance are sources of information from which the students practicing sports can learn about nutrition. Therefore, it is very important that these sources are constantly being updated and that athletes followed them up during their training.
Nutrition professionals (e.g. dietitian) should be cautious when giving nutritional advices to athletes. Furthermore, adequate sports nutrition knowledge can improve the standard of care (e.g. injury prevention, rehabilitation) (8) . Dietary education is useful in improving dietary intake and nutrition knowledge among athletes. Future education needs to focus on counseling athletes about meeting the appropriate energy requirements according to their activity level as well as consuming adequate amount of nutrients (13) .
Nutritional education programs should involve both athletes and their trainers. They should be instructed by qualified nutrition educators (e.g., dietitians) and participate in continuous education through workshops and courses which help them improve trainers' nutritional knowledge, attitudes and practices (6, 12) . Having in mind various criteria relevant for sports in which more strength and high speeds are required (power sports, aesthetic sports), it is not surprising that nutritional knowledge differs among sportsmen and trainers. This should be kept in mind in education planning (14, 15) .
There are some study limitations. This investigation is based on subjects' self-reports and it is possible that they might not have told the truth, especially if they felt comfortable. However, we believe that the approach to testing (groups, anonymity, etc) and our experience from previous studies reduced this possibility. Also, the sample size of the study was small and the response rate was low, which can create bias. Finally, the survey included only 30 questions about nutritional knowledge.
C O N C L U S I O N S
The present study demonstrated that students practicing sports in Turin and in Nis have good nutritionrelated knowledge, but their nutritional behavior is lacking. Furthermore, dietitians with an expertise in sport nutrition are qualified professionals who should be the students' primary source for obtaining diet information.
*Part of this paper was presented at the 54th
Congress of biomedical students in Serbia with international participation, Kopaonik, Serbia, April 28- May 2, 2013. 
